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INTRODUCTION
The High Plains aquifer system (dune sands, the Ogallala Formation, and interbedded sandstones of the Arikaree Formation and White River Group) is the principal source of water for most domestic, municipal, and agricultural water users in the High Plains area of South Dakota. The ability of this aquifer system to continue to supply water to current users, and the capability of the aquifer system to sustain increased yields are important to the present and future economy of the area. In 1978, the U.S. Geological Survey began a 5-year study to describe the quantity and quality of the water resource and the operation of the High Plains regional aquifer hydrologic system.
As a first step towards describing the ability of the aquifer system to sustain current and future withdrawals, aquifer geometry, lithologic character, and saturated thickness must be determined. The purpose of this report is to present the data from a test-drilling program during 1979 and 1980 which was designed to improve the definition of the geometry of the High Plains aquifer system, particularly the base of the aquifer system, in South Dakota. The drilling program was also designed to provide water-level data which would supplement data from the U.S. Geological Survey -South Dakota Department of Water and Natural Resources observation-well network. In addition, the drilling program was to provide well cuttings for the definition of lithologic character and grain-size distribution of the sediments comprising the aquifer system. Data in this report include brief geologic descriptions of well cuttings, measured water levels, land surface elevations, and well-completion records for the wells drilled as part of the study. Fourteen test holes were drilled in 1979 and 15 test holes were drilled in 1980; all but one of the wells were cased, screened, and used as observation wells.
Altitudes given in the report are referenced to the National Geodetic Vertical Datum of 1929 (NGVD) . NGVD is a geodetic datum derived from a general adjustment of the first order level nets of both the United States and Canada. It was formerly called "Sea Level Datum of 1929" or "mean sea level."
For readers who may prefer to use metric units rather than inch-pound units, the conversion factors for the terms in this report are listed below:
Multiply
By To obtain acre 0.4047 hectare foot (ft) 0.3048 meter mile (mi)
1.609 kilometer
WELL-AND SITE-NUMBERING SYSTEMS
Each well or test hole for which data are given in the following tables has been assigned an identifying number based on its location with respect to the Federal landsurvey system as it applies to South Dakota ( fig. 1 ). The first three characters identify the township and its position north of the baseline. The second three characters identify the range and its position west of the meridian. The next one or two numbers identify the section. The following one to four letters indicate the quarter section (160 acres), quarter-quarter section (40 acres), quarter-quarter-quarter section (10 acres), and quarter-quarter-quarter-quarter section (2& acres) in which the well is located. These letters are assigned in a counter-clockwise direction beginning with A in the northeast quarter. As shown in figure 1, well 37N26W16CCBD is located in the SEfcNWKSWKSWK, Sec. 16, T. 37 N., R. 26 W.
The site-numbering system of the U.S. Geological Survey is based on the international latitude and longitude system. The number contains 15 digits. The first six digits denote the degrees, minutes, and seconds of latitude. The next seven digits denote degrees, minutes, and seconds of longitude. The last two digits are sequential numbers for wells within the stated 1-second square. The square gives the geographic location of the well and a unique number for each well.
The test holes were also given local well numbers for quick identification purposes. These local numbers are based on county and year drilled. For instance, well BT 80-1 was the first well drilled in Bennett County in the 1980 drilling program. Well SN 79-3 was the third well drilled in Shannon County in 1979.
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GEOLOGIC SETTING
The High Plains area in South Dakota consists of all or parts of Shannon, Bennett, Washabaugh, Todd, Mellette, Tripp, and Gregory Counties in the southcentral part of the state. The geologic units in the area are Tertiary in age and include the Ogallala Formation, the Arikaree Formation, and the White River Group comprising the Brule Clay and the Chadron Formation. These names are adopted for use in South Dakota by the U.S. Geological Survey.
The Ogallala and Arikaree Formations are Miocene in age; the White River Group is Oligocene in age. The Ogallala is divided into two units. The upper unit is a light-colored, well-cemented, fine-to medium-grained, massive sandstone up to 150 feet thick and marked at the base by a bed of silty volcanic ash. The lower unit is composed of light-colored, poorly consolidated, silty clay to coarse sand up to 200 feet thick. The Arikaree comprises as much as 500 feet of light pinkish-tan silicified claystone, silty clay, siltstone, and poorly consolidated sandstone. It can be divided into five units in parts of South Dakota. The Brule Clay is the uppermost formation of the White River Group. It is composed of gray, brown, or cream-colored clays and silts up to 450 feet thick, interbedded with silty ash. The underlying Chadron Formation of the White River Group is a greenish-gray, silty bentonitic clay up to 120 feet thick.
METHOD OF INVESTIGATION
Records for existing water wells and geophysical logs for water and oil-test wells were gathered and studied before drilling sites were selected. Potential drilling sites which would provide water-level and base-of-aquifer system data in sections of the study area for which no data were available were identified. If the potential sites were within the Pine Ridge or Rosebud Indian Reservations, permission to drill was obtained from the Tribal councils. The final sites selected for drilling are shown in figure 2.
Hydraulic rotary drills were used to drill the test holes for the High Plains project. The holes were 5 inches in diameter with the exception of three holes drilled in 1979. Wells 35N42W1CCDD and 36N39W5CDDD were 9 inches in diameter and well 38N38W22CBBB was a 7Yi -inch diameter hole. Most of the wells were drilled to the top of the Chadron Formation which was noted by the presence of green shale in the drill cuttings. In a few holes, drilling was stopped in the Brule Clay if at least a 40-to 60-foot thick clay section was encountered.
The Ogallala Formation and its unconsolidated sands occasionally presented problems of loss of water circulation during drilling. To remedy this situation, a stabilizing agent, Revert, was added to the drilling mud during the 1979 drilling program to stabilize the sands. based on one drill stem length (20 feet). In 1980 only one sample was collected per drill stem length. Due to the similarity in the samples the wider sample spacing was felt to be sufficient at these locations. After collecting the samples, they were washed to eliminate the drilling mud, then described, and sacked. Two samples were collected at each point, the second sample being given to either the Rosebud or Pine Ridge Indian Reservations.
The test holes were logged using a portable Widco logger. The geophysical logs include resistivity, spontaneous potential (SP), and gamma ray. A test run was conducted while lowering the probe into the hole and any adjustments needed were generally made at this time. The final logging run was made while raising the probe. All runs were made at a rate of approximately 20 feet per minute. The geophysical logs may be examined or reproduced in the office of the U.S. Geological Survey, 237 Federal Building, Rapid City, South Dakota.
The wells were cased with 20-foot lengths of PVC casing. In 1979, l£-inch casing was used; in 1980, 2-inch casing was used. Slotted casing was generally placed opposite the deepest "best" sands in the Arikaree. This eliminated duplication of the South Dakota Geological Survey observation well system as many of their wells were screened in the Ogallala Formation or upper Arikaree sands. The slots were handsawed and a 2-foot blank section was generally attached below the bottom slotted section. In 1979, the bottom section of casing was capped, while in 1980 a sand point was attached to the bottom section. The wells drilled during 1980 were gravel-packed. After the casing was secured in place with wire and stakes, the hole was backfilled with mud. The casings were cut off about 6 inches above ground level and capped. The casings were later permanently cemented in place.
The wells were developed after the casing was placed in the test holes and before the holes were backfilled with mud. In 1979, development was first attempted by pumping compressed air into the casing but pumping water proved to be more effective. Water was generally pumped into the casing until the water running out from around the casing ran fairly clear. In 1979, chlorine bleach was added to the wells during development to neutralize the Revert added during drilling. Water levels were measured after developing the wells. Slug tests were run on the wells drilled in 1979. 
